Amendments to the Specification 

Please replace the paragraph beginning at page 5, line 18 with the 
following rewritten paragraph: 

"In one aspect of the invention there is provided a system for producing a 
cladding on a substrate, comprising: 

a) a laser for processing materials and focusing means for directing and 
focusing a laser light beam from said laser onto a substrate surface, a substrate 
holder and positioning means for adjusting the position of the laser light beam 
and the substrate with respect to each other, and powder injection means for 
injecting powder onto said substrate; 

b) image detection means for capturing images of an interaction region 
between said laser light beam and powder injected onto said substrate surface; 
and 

c) a computer control means connected to said laser, said positioning 
means and said powder injection means, wherein said computer control means 
includes modeling means to model cladding growth by laser processing of 
powder and extract from said model desired values for the pre-selected 
properties of the growing clad in real-time, and said computer control means 
including image processing means for [[the]] processing images of the interaction 
region between said laser light beam and the powder injected onto said substrate 
surface and extracting from said images dim e nsions and rat e of so l id i ficat i on 
values of pre-selected properties of [[the]] a growing clad in real-time, said 
computer control means including processing means to compare said 
dimons i ons and rate of co li dif i cation extracted values of said pre-selected 
properties of the growing clad in real-time to desired values of dimens i ons and 
rate of so l id i ficat i on said pre-selected properties of the growing clad produced by 
an e ff e ctive mod el of c l add i ng growth by laser processing of powder, s aid 
computer control m e ans adjust i ng paramotors of sa i d laser light boam, powdor 
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fe e drat e and pos i tion i ng m e ans bas e d on a d i ff e r e nc e s betw ee n th e dim e ns i ons 
and rato of so li dification of tho clad i n roal t i me and said dos i red va l ues of tho 
d i m e nsions and rat e of so l id i fication a model of cladding growth by laser 
processing of powder, and wherein said image processing means includes 
pattern recognition processing means to extract the pre-selected properties of a 
growing clad in real-time from images captured by the image detection means, 
said computer control means including intelligent process controller means 
interfaced to said laser, said intelligent process controller being a fuzzy logic 
controller including fuzzy logic membership functions, an inference engine and a 
defuzzification module, wherein said fuzzy logic membership functions are 
utilized to fuzzify the difference between first input signals, which are said 
extracted yalues of the pre-selected properties of the growing clad in real-time 
extracted by said pattern recognition processing means, and second input 
signals which are the desired values of the pre-selected properties of the growing 
clad, and wherein the inference engine combines the fuzzified difference 
between said first and second input signals, and wherein the defuzzification 
module defuzzifies outputs of the inference engine to convert them back into 
guantitative values, said guantitative values being output from the intelligent 
process controller means and used to adjust parameters of said laser light beam, 
the positioning means and said powder iniection means to give the desired 
values of the pre-selected properties of the clad. - 

Please replace the paragraph beginning at page 6, line 18 with the 
following rewritten paragraph: 
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- In another aspect of the invention there is provided a method for 
producing a cladding on a substrate, comprising: 

a) injecting powder onto a surface of a substrate and directing and 
focusing a laser light beam having effective laser light beam parameters onto the 
substrate surface; 

b) capturing images of an interaction region between the laser light beam 
and the powder injected onto the substrate surface using at least two image 
detectors : and 

c) processing the captured images of the interaction region between the 
laser light beam and the powder injected onto the substrate surface and 
extracting from the images pre-selected properties of [[the]] a clad in real-time by 
merging of the images received from the at least two image detectors using an 
effective morphological structuring element neighborhood method, and to obtain 
therefrom two matrices, one of the matrices being a boundarv matrix 
representing the dad's boundaries on the substrate and another matrix being an 
overiap matrix representing the overiap between the two images captured by the 
at least two image detectors , and calculating a difference between the extracted 
pre-selected properties to desired values of the pre- selected properties produced 
by an effective model of cladding growth by laser processing of powder, and 
using the difference to adjust processing parameters to substant iall y give the 
desired real time values of the pre- selected properties of the clad. 

Please add the following new paragraph at page 7, after line 10: 

-A method for producing a cladding on a substrate, comprising: 

a) injecting powder onto a surface of a substrate and directing and 
focusing a laser light beam onto the substrate surface; 

b) capturing images of an interaction region between the laser light beam 
and the powder injected onto the substrate surface; and 



c) processing the captured images of the interaction region between the 
laser light beam and the powder injected onto the substrate surface and 
extracting from the images pre-selected properties of a growing clad in real-time, 
and calculating a difference between the extracted pre-selected properties to 
desired values of the pre-selected properties produced by an effective model of 
cladding growth by laser processing of powder, the step of calculating the 
difference between the extracted pre-selected properties to preferred values of 
the pre-selected properties produced by an effective model of cladding growth by 
laser processing of powder including fuzzlfying the difference between the 
extracted pre-selected properties of the growing clad in real-time and the desired 
values of the pre-selected properties of the growing clad, combining the fuzzified 
difference between the extracted pre-selected properties and the desired values 
of the pre-selected properties of the growing clad using an inference engine to 
produce fuzzified outputs, and defuzzifying the fuzzified outputs to produce 
quantitative values, and using said quantitative values to adjust processing 
parameters to give the desired values of the pre-selected properties of the clad.- 

Please delete the paragraph beginning at page 7, line 1 1 and ending at 
page 7, line 21 . 

In another aspect of tho invent i on thoro is prov i ded a method of produc i ng 
an i ron - a l um i num clad on a surfaco of a substrate by l as e r proc e ssing, 
compr i s i ng tho stops of: 

direct i ng a stream of pre m i xod F e and A l powders onto a surfaco of a 
substrate, pro m i xod to a spocif i od bulk composition, and d i rect i ng a laser boam 
onto tho surfaco of tho substrate which i s s i mu l taneous l y mo l tod by tho l aser 
boam along w i th tho powder such that molted powd e r mixes with tho molt e n 
substrat e surface; and 
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cool i ng tho hoatod aroa of th e substroto whoro upon cooling, tho mo l ton 
substrat e surfac e and mo l t e n powd e r s o l id i fy and a fus i on bond is form e d 
botwoon tho c l ad mater i al and substrate . 

Please replace the paragraph beginning at page 17, line 15 and ending at 
page 18, line 7, with the following rewritten paragraph: 

-The intelligent process controller can be based on different existing 
control methods including fuzzy logic, neural network, PID controller, state space, 
and the like. A fuzzy controller and a model-based nonlinear controller has been 
developed as part of system 10. The controller developed for system 10 has 
three distinct parts: (1 ) Fuzzy logic Membership Functions (FMF), (2) i ntorforonco 
inference engine and (3) defuzzification module. The FMF are utilized to fuzzify 
the difference between the inputs, which are the analogue signals from CCD- 
based optical detectors' interface (clad height, clad width, rate of solidification 
and clad roughness) and the desired clad characteristics. The desired clad 
characteristics include geometrical properties (height, width) provided by the 
CAD/CAM module and roughness and rate of solidification supplied to the 
controller by the user. The fuzzifications are perfomied using the defined 
membership functions. In the fuzzification process quantities are replaced with 
qualitative linguistic parameters as discussed in J.S.R. Jang, C.T. Sun and 
E.Mizutani "Neuro-Fuzzy and Soft Computing" Prentice Hall, 1997. Some of the 
rules used in the controller are as follows:-- 

Please replace the paragraph beginning at page 18, line 16 with the 
following rewritten paragraph: 
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-The outputs of the fuzzifications are then fed into the int e rf e r e nc e 
inference engine such as Mamdani as discussed in J.S.R. Jang, C.T. Sun and 
E.IVIizutani "Neuro-Fuzzy and Soft Computing" Prentice Hall, 1997 to combine 
the rules. The outputs of the int e rf e r e nc e inference engine are fed into the 
defuzzification module where qualitative parameters are converted back into 
quantitative values. The outputs of the controller are sent to the laser, positioning 
device and powder feeder through the interfaces. - 
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